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Histomorphometry showed that following treatment with CR 4152
30mg/kg, articular cartilage volume (Figure 3) increased and the lesion
surface/total surface ratio (Figure 4) decreased signiﬁcantly compared to
vehicle.
Figure 3. Cartilage volume (m3).
Figure 4. Lesion surface/total surface.
Conclusions: Chronic administration of an aggrecanase inhibitor modi-
ﬁed the course of OA in the STR/ort mouse strain, by delaying cartilage
breakdown as assessed histologically and histomorphometrically. Con-
versely a Cox-2 inhibitor at a dose comparable to that used in human
OA, did not produce a statistically signiﬁcant effect. We conclude that OA
in the STR/ort mouse is sensitive to pharmacological intervention, and
therefore this mouse strain can be useful as a model for drug discovery
processes.
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Purpose: Although subchondral bone changes are evidently part of
osteoarthritis the underlying pathophysiology of these changes and their
relation to cartilage damage are still unclear. The aim of the present study
was to add to the understanding of the role of subchondral bone changes
in the process of OA by relating changes in subchondral bone to cartilage
degeneration in two canine models of OA.
Methods: Experimental OA was induced bilaterally according to the
canine ACLT and Groove model (Intema et al, J Orthop res 2008);
bilateral sham surgery served as a control. At 20 weeks post surgery,
the subchondral plate and epiphyseal trabecular bone of the tibia were
analyzed by micro-CT. These bone changes were related to changes in
cartilage. Metaphyseal trabecular bone changes served as a reference.
Results: Macroscopic, histological and biochemical cartilage analysis
demonstrated statistically signiﬁcant characteristic features of OA, similar
for the ACLT and Groove model, although slightly more outspoken for
the Groove model. Interestingly, subchondral trabecular bone changes
characteristic of early OA such as a decrease in bone volume fraction
(BVTV; −31%; p< 0.05), increase in structural model index (SMI; 1.4;
p< 0.05) and decrease in trabecular thickness (TbTh; −25%; p< 0.05)
were observed in the ACLT model, but hardly in the Groove model
(−6%, +0.2 and −5% respectively; all ns). Thus, these changes did not
correlate with cartilage changes. In contrast trabecular characteristics of
subchondral bone correlated well with those of metaphyseal bone (BVTV:
R=0.364, p = 0.137; SMI: R=0.742, p = 0.00; TbTh: R=0.839, p = 0.00),
suggesting a role for a changed loading pattern. Remarkably, in both
models, a thinning of the subchondral plate was found that correlated
well with parameters of cartilage damage such as proteoglycan content
(R=0.522; p = 0.026), suggesting that subchondral plate adaptation is
part of the osteoarthritic etiological process.
Conclusions: The absence of a correlation between changes in cartilage
and subchondral trabecular bone suggests that these bone changes and
cartilage damage can be differentially regulated in the process of OA.
Subchondral trabecular bone changes can be the result of unloading
while changes in subchondral plate thickness seem more related to the
cartilage changes.
59 THE CANINE GROOVE MODEL AS AN EXPERIMENTAL
MODEL IS REPRESENTATIVE OF HUMAN OSTEOARTHRITIS
F. Intema, S.C. Mastbergen, A.C. Marijnissen, P.M. van Roermund,
J.W. Bijlsma, F.P. Lafeber. University Medical Center Utrecht, Utrecht,
NETHERLANDS
Purpose: Extrapolation to human osteoarthritis (OA) is the main objective
in the majority of studies using experimental models of OA. Surprisingly, a
comparison of biochemical characteristics of human and experimental OA
is hardly seen. The canine Groove model of OA is based on a temporary
trigger; chondral mechanical damage, and can be a very suitable model
for testing treatment strategies or studying features of human OA. In the
present study, cartilage changes in the Groove model were compared to
those found in human OA.
Methods: In 23 Beagle dogs, OA was induced according to the Groove
model (Marijnissen et al, Osteoarthritis Cartilage 2002; Mastbergen et al,
Osteoarthritis Cartilage 2006). Grooves are surgically applied to the
femoral condyles followed by temporary intensiﬁed loading of the knee
joint. The contra-lateral joint was used as a control. For comparison, knee
cartilage was obtained from 27 human donors, 14 with clinically deﬁned
OA (joint replacement surgery) and 13 with normal healthy cartilage (post-
mortem). Note that only full thickness, although severely degenerated,
cartilage was used. In fact, the total joint frequently contained signiﬁcant
areas of eburnated bone. Ex-vivo biochemical and histological character-
istics of cartilage in the Groove model were compared to those of human
cartilage.
Results: When comparing the Groove model to human osteoarthritis,
characteristic changes in cartilage matrix integrity, compared to their
respective controls were similar. Proteoglycan (PG) content decreased
by 17% for human OA and 15% for the Groove model. Changes in
chondrocyte activity, represented by an increased PG synthesis (+100%
for human OA, +70% for the Groove model), enhanced PG release
(+4.8% for human OA, +5.0% for the Groove model) and an enhanced
newly formed PG release (+7.7% for human OA, +4.6% for the Groove
model) were comparable in both models. Histological analysis corrobo-
rated the biochemical ﬁndings: an increase of 3.8 points for human OA
and 2.4 points for the Groove model according to the modiﬁed Mankin
score.
Conclusions: For the ﬁrst time it is been demonstrated that the canine
Groove model of OA has cartilage characteristics highly comparable to
human OA, cartilage obtained from patients undergoing total knee re-
placement surgery. This is reﬂected in changes of proteoglycan turnover,
proteoglycan content, and histological changes. This adds to the value of
the Groove model as an experimental model for human OA.
